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INTRODUCTION; 

There  has  bon  a  very  marked  trend  tow^ids  political  and  economic 
integration  throughout  the  v/hole  world  within  the  last  few  decades, 
as  indicated  by  the  emergence  of  such  organizations  as  the  Europear 
Economic  Comrunity  (EEC),  the  European  Free  Trade  Association  (EFTA), 
Latin  American  Free  Trade  Association  (LAFTA),  East  African  Common 
Market  (EAChO,  the  Central  American  Common  Market  (CACM),  and,othei's» 
Vfhether  the  reason  for  this  movement  lies  in  a  natural  response  of 
groups  of  nations  to  the  economic  pressures  of  the  superpowers,  or 
as  the  route  to  international  harmony,  or  as  an  instrument  of  accel- 
erated development,  or  other  reasons  or  combinations  of  reasons,  it 
is  obviously  an  important  phenomenon  affecting  nations  and  their 
dealings  with  one  another. 

At  the  same  time  economic  development  has  been  the  stated  primary 
goal  of  most  governments  in  the  less  advanced  countries.  While  keep- 
ing in  mind  some  of  the  observations  and  warnings  made  by  authors 
like  Furtado  and  Gunder  Frank,  it  is  nonetheless  through  the  rapid 
deve]cpn§nt  of  the  economic  resources  of  a  nation  that  many  of  the 
tragic  ills  besieging  the  poorer  countries  may  be  attenuated  or 
eventually  eliminated.   Technology  has  a  very  imt)ortant  function  in 
bringing  about  developraent ,  and  computer  technology  in  snecific,  even 
more  so.  The  United  Nations,  through  it's  Advisory  Committee  for  the 
Application  of  Science  and  Technology  to  Development  (ACAST)  has  said 


"Technology  has  an  essential  role  to  play  in  reducing  the 
disparities  that  exist  between  the  developinp;  countries 
w»'i  the  developed  on6s.  Computers  are  especially  import- 
ant in  this  context,  because  pc  many  computer  anplication*: 
have  a  direct  bearing  on  some  of  the  main  facets  of  the 
development  process  and  reflect  certain  aspects  of  the 
technology  that  has  facilitated  the  growth  of  the  econom- 
ically advanced  countries. "^ 


It  becomes,  therefore,  important  to  look  at  computer  technology  not 
only  at  the  7ocal,  or  national  level,  but  also  from  a  regional  stand- 
point and  assess  the  costs  and  benefits  regional  development  through 
multinationa]  projects  and  other  programs.  Some    advantages  to  be 
gained  by  such  undertakings  as  the  creation  of  uniform  systems,  com- 
mon standards,  some  centralization  of  hardware,  etc,  are  obvious  from 
the  point  of  view  of  cost  reduction  and  a  more  efficient  utilization 
of  the  scarce  skilled  manpower  available.  Additional  schemes  and  pioj- 
ects,  as  well  &s   more  detail  on  the  latter,  can  be  found  in  other 
works  on  the  subject.   It  is  generally  accepted,  however  sceptical  the 
actual  acceptance  night  seem,  that  benefits  are  to  be  accrued  by  such 
regional  cooperat:.on  and  undertaking  of  common  or  joint  prograjns.  Rath- 
er than  dwell  on  the  gains  and  advantages  to  be  had,  the  purpose  of 
this  work  is  to  deal  with  the  reasons  that  often  inject  scepticism  into 
any  plans  for  cooperation  at  a  regional  level,  that  is:  the  obstacles 
to  regional  cooperation.  It  will  be  attempted  to  identify  first  those 
obstacles  of  a  general  nature  which  will  tend  to  appear  independently 
of  the  nature  of  the  project  involved.  Secondly,  those  that  are  specif- 
ically related  to  computer  technology  problems. 
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So  as  to  present  a  clear  and  orderly  panorama  in  the  analysis  at  hand, 
one  group  of  nations,  or  region,  had  to  be  chosen.  Central  America  was 
selected  for  a  number  of  rather  strong  reasons.  First,  the  geograp.\ic— 
al  unity  and  continuity,  coupled  with  the  relative  homogeneity  of  rcce, 
economics,  culture,  politics,  and  other  factors.  Second,  the  simila- 
situation  concerning  the  computational  levels  of  the  five  countriet • 
Lastly,  the  long  history  and  relative  success  of  integration  already 
present  in  Central  America,  All  of  these  factors  together  presented  a 
compelling  argument  for  choosing  Central  America  as  the   object  of  *-he 
study.  One  additional  reason  of  force  which  became  determinant  was 
the  fact  that  Central  America,  through  its  many  existing  instrumentfa 
of  integration,  presents  the  most  probable  theater  for  such  joint  pro- 
grams and  cooperation  to  take  place  with  a  measure  of  success  in  Latin 
America, 


Background  on  the  Process  of  Central  American  Integration; 

The  five  countries  that  make  up  the  Central  American  Common  Market 
(CACM)  are  united  by  very  tight  bonds  rlating:  from  a  uniform  ad- 
ministration organized  by  the  Spanish  Ciown.  The  zone  was  administ- 
ered as  a  unit  under  the  Capitanfa  General  del  Reino  de  Guatemala 
for  the  major  part  of  the  colonial  pericd.  Upon  independence  in  l821 
the  five  countries  formed  a  Federation  that  existed  as  such  for  only 
fifteen  years.  Many  attempts  followed  ef.ch  other  in  the  aftermath  of 
this  to  form  anew  the  Federation,  none  of  which  met  with  much  success 
over  a  period  spanning  more  than  a  century. 

After  World  War  II  the  possibility  of  again  uniting  the  countries  in 
the  visage  cf  the  old  Federation  was  viewed  with  renewed  interest, 
and  many  hands  helped  to  rekindle  the  fires  of  integration.  Given  to 
the  arduous  task  of  bringing  it  about,  the  regimes  of  the  five  nations 
agreed  to  conversations  on  the  matters.  Under  creat  pressures  to  dev- 
elop their  countries,  and  the  region,  economically,  it  was  a  unanimous 
decision  to  search  for  regional  unity  through  economic  cooperation 
rather  than  political  cooperation. 

In  1951  the  Organization  of  Central  Amc-  ican  States  (ODECA)  was  creat- 
ed with  the  aid  of  the  United  Nation's  Economic  Commission  for  Latin 
America  (ECLA).  That  snrae  year  the  Committee  for  the  Economic  Cooper- 
ation in  the  Central  American  Isthmus  was  formed.  From  1950  on  the  i- 
dea  of  a  Central  American  Common  Market  became  prevalent,  and  treaties 
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to  that  effect  were  signed  in  1958  and  I96O-  The  last  one  of  these  was 
the  General  Treaty  for  the  Economic  Integration  of  Central  America, 
signed  in  Mi-r.agua  in  I960,  v:hich  replaced  the     1958  agreement  and 
gave  the  guidelines  for  the  establishment  of  free  trade  within  the 

region.  In  1964,  upon  Costa  Rica's  ratification  of  the  General  Treaty, 
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the  Central  A-nerican  Common  Market  was  born. 

Three  later  accords  completed  the  structure  of  the  CAOI,  although  Ihere 
are  still  others  which  refer  to  different  aspects  of  regional  integ-.a- 
tion.  The  three  were:  Convention  on  Integrated  Industries,  Convention 
on  Uniform  Fiscal  Incentives  for  Industrial  Development,  and  Convenxion 
for  Monetary  Unity,  The  first  of  these  attempted  to  establish  the  tenet 
that  the  CACM,  due  to  its  size  not  permitting  the  efficient  existence 
of  more  than  one  production  enterprise  to  take  advantage  of  enonomies 
of  scale,  should  benefit  from  the  establishment  of  special  monopolies. 
The  second  accord  created  a  system  of  fiscal  incentives  to  reward  cer- 
tain types  of  industries  understood  to  be  more  beneficial  for  the  dev- 
elopment of  the  region.  The  third  one  had  as  its  objective  the  monetary 
union  of  Central  America,  and  established  the  Central  American  Peso 
(CSA)  which  is  used  in  most  regional  transactions  and  operations,  and 
which  enjoys  parity  with  the  U.S.  dollar. 

The  establishment  of  a  Customs  and  Monetary  Union,  together  with  a  harm- 
onizing of  fiscal  policies,  should  obtain  greater  degree  of  integration 
in  the  region.  At  the  same  time,  this  will  allow  the  strengthening  of 
commercial  and  finajicial  relations  with  neighboring  countries,  such  as 
Mexico,  which  has  already  established  a  -olan  cooperating  with  Central 


American  integration,  and  has  boujrht  a  nurr>ber  of  the  bonds  issued  by 
the  Bank  for  Central  American  Economic  Integration  (ECIE),  In  the  case 
of  Panajna,  Ln  addition  to  having  signed  bilateral  treaties  with  Coe»,a 
Rica  and  Nicaragua,  it  has  now  joined  ODECA  and  many  other  associated 
institutions,  although  not  the  CACM.  The  probabilities  of  it  joining 
some  time  ir.  the  future  seem  quite  good,  and  even  the  possible  expan- 
sion of  the  system  into  the  Caribbean  is  not  considered  out  of  the 
question.   Also,  at  the  Punta  del  Este  196?  Meeting  of  Latin  American 
Presidents,  steps  were  taken  towards  the  eventual  creation  of  a  Latin 
American  Com.non  Market  bringing  together  LAFTA  and  the  CACM,  A  direct- 
ive was  passed  to  LAFTA 's  Permanent  Executive  Council  instructing  it 
to  establish  the  necessary  communications  with  corresponding  organs 
within  the  CACM  for  future  discussion. 

The  effects  of  regional  integration,  from  the  signing  of  the  General 
Treaty  to  date  have  been  quite  healthy  for  the  overall  economic  dev- 
elopment of  the  region.  Intraregional  trade,  specifically,  has  gone 
from  $52.7  million  ir.  I960  to  $258.3  million  in  1968.'  The  I969  war 
between  El  Salvador  and  Honduras  brought  about  a  sudden  stop  in  the 
growth  trends  and  dynamism  of  this  intraregional  trade,  but  in  spite 
of  this  and  with  most  problems  still  unresolved,  by  1970  there  had 
been  a  20%  increase  in  regional  trade  growth.  Today,  intraregional 
imports  account  for  2k%   of  the  total,  and  intraregional  exports  make 

n 

for  27.2?5  of  all  exports  of  the  five  countries.' 

There  is  no  doubt  that  the  El  Salv&uor-Honduras  V/ar  brought  about  a 
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deep  crisis  within  the  CACM  that  heis  placed  Honduras  almost  totally 
outside  the  system,  Nonetheles-s,  there  are  additional  factors  that 
contribute  .his  situation,  and  which  shed  some  necessary  light  on 
certain  aspects  of  the  CACM  that  forces  qualification  of  its  success* 
The  most  important  one  of  these  is  the  fact  that  not  all  countries 
seem  to  have  benefitted  equally  from  the  free  trade  situation,  Hon iu- 
ras,  for  example,  considers  that  it  has  joined  much  less  than  the 
more  industrialized  Guatemala  and  El  Salvador,  Costa  Rica,  with  th( 
highest  per  capita  consumption,  also  lays  claim  to  a  similar  argum- 
ent, Nicaragua,  at  times  ostracized  for  the  stronghand  political 
tactics  of  the  Somoza  family,  decries  the  fact  of  having  nary  a  site 
of  regional  organization. 

All  in  all,  however,  the  situation  of  Central  American  integration 
is  favorable  with  respect  to  similar  attempts  in  Latin  America  and 
other  parts  of  the  world. 
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TABLE  1 
Intra-Central   American   Trade 

1950-1960 


YEAR 


Total 

(U.S.  sn> 


Percentage  increase 
over  previous   yeai 


1950 

1951 
1952 
1953 
195^ 
1955 
1956 

1957 
1958 

1959 
i960 
1961 
1962 
1963 
196^ 
1965 
1966 
1967 


8.3 
9.7 
10:3 
11. it 
13.** 
12.8 

13.5 
16.6 

20.5 

28.0 

32.7 
36.8 
50. if 
72.1 
106.  tf 

155.9 
176.0 
213.6 


17.^ 
5.6 
10.6 
17.9 
-'+.7 

22.8 
2^.1 
36.3 
16.7 
12.6 

36.9 
^+0.3 
^1.6 
27.7 
29.5 
21.3 


SOURCE:    Cochrane    (1969)   p. 117. 
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Structure  of  the  Central  ATiericr^n  Common  Market  (CACM) : 

There  are  a  varied  number  of  instrumentwl  organisms  which  integrate 
the  Central  .\merican  Common  Market  directly.  At  the  same  time,  many 
other  non-olficial  entities  also  comprise  the  overall  Movement  for 
Central  Ame:*lcan  Integration,  Figure  1  gives  a  fairly  accurate  view 
of  the  main  organizations  which  constitute  the  Movement,  A  brief 
description  of  each  one  of  these  is  now  in  order; 

Organization  of  Central  American  States  (ODECA) 

The  San  Salvador  Charter  created  ODECA,  and  according  to  its  Article 
21,  became  an  effective  organism  on  January  9,  1952.  Its  supreme  com- 
mand lies  in  the  Meetings  of  the  Central  American  Presidents,  whenev- 
er they  occur,  and  all  else  is  subordinated  to  this.  The  Meeting  of 
Foreign  Ministers  is  the  main  directing  organism,  however,  and  this 
event  takes  place  every  two  years.  The  Central  American  Office,  which 
is  situated  in  San  Salvador,  is  the  General  Secretariat  of  the  Organ- 
ization and  therefore  its  actual  ruling  body,  ODECA  was  greatly  strength- 
ened and  expanded  by  tho  trodifications  to  the  San  Salvador  Charter  made 
in  1962  during  the  6th  Extradoardinary  Meeting  of  Foreign  Ministers  in 
Panama.  A  number  of  additional  organisms  were  created,  and  the  doors 
were  left  open  for  the  eventual  aembership  of  Panama  within  the  Organ- 
ization. In  addition,  a  Central  American  Court  of  Justice  was  estab- 
lished, as  well  as  the  Central  Anerican  Economic  Council,  a  Legislative 
Council,  and  others  to  function  within  ODECA,  Due  to  the  importance  of 
the  economic  issue,  the  Central  American  Economic  Council  would  later 
become  V'  -"^tal  in  tVe  formation  of  the  CAC7'!, 
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Secretariat  for  th^e  General.  Treaty^  o£  Central  American  Kconomic  In^gR- 
ration  (SIECA) 

The  General  Treaty  for  the  Economic  Integration  of  Central  America  in 
i960,  determined  the  creation  of  SIECA,  which  soon  became  the  cornr.r- 
etone  for  the  Common  Market.  Its  main  functions  are  to  supervise  the 
correct  application  of  the  General  Treaty,  and  to  implement  the  dir- 
ectives of  the  Central  American  Economic  Council,  and  the  Executive 
Council  of  ODECA,  SIECA  is  permanently  located  in  Guatemala  City,  md 
is  headed  by  a  Secretary  General  with  a  three  year  appointive  term. 
The  Economic  Council,  which  is  integrated  by  the  Ministers  of  Finance 
of  the  five  countries,  sets  down  economic  policy  and  guidelines  for 
SIECA  to  follow,  SiECA  also  has  been  entrusted  with  all  forms  of  d5.r- 
ect  relations  with  other  organizations  of  regional  integration,  such 
as  LAFTA,  EEC,  etc. 

Central  American  Bank  for  Economic  Intepration  (BCIE) 
Created  by  the  I960  Meeting  of  the  CCE  in  Managua,  the  BCIE  has  been 
in  operations  with  physical  domicile  in  Tegucigalpa  since  May  I96I, 
The  initial  authorized  capital  of  U,S,$l6  million  was  recruited  at 
Z^   million  per  country,  (Costa  Rica  had  not  yet  signed  the  protocol.) 
Its  main  objective  is  to  promote  integration  and  balanced  economic  dev- 
elopment wj.  .hin  the  member  countries ,  T"  order  to  accomplish  its  rnvs- 
sion  adequately  it  tends  to  e±x     specific  investment  areas: 
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1,-  Infrastructure  projects, 

2,-   Long  term  investment  in  regional  in'^ustries, 

3.-  Coordinated  projects  in  special  agricultural  areas, 

^,-  Certain  financing  of  enterprises  wl  ich  need  to  expand 
with  overall  benefit  for  the  region, 

5«-  Financing  of  services  necessary  for  the  better  functioning 
of  CACM. 

6»-  other  projects  that  would  tend  to  cveate  economic  complem- 
entation and  increase  intraregional  trade. 

In  1966  an  Integration  Fund  was  established  to  finance  projects 
specially  directed  to  aiding  integratioi.. 


At  the  end  of  fiscal  1971»  the  BOTE  had  authorized  capital  amounting 

to  $60  million,  and  assets  of  5517  million.  Over  its  lifetime  it  has 

loaned  S271«^  million  through  'tOO  transactions,  which  is  approximate- 

o 
ly  13%   of  the  region's  total  investment. 

Central  American  f^onetary  Union 

The  Agreement  for  the  Establishment  cf  the  Central  American  Monetary 
Unity  was  signed  in  San  Salvador  in  196^,  It  attempts  to  nromote  uni- 
formity in  the  exchanges,  provide  financial  assistance  to  correct  temp- 
orary balance  of  payment  deficits,  expand  the  Central  American  multi- 
lateral compensation  system,  create  conditions  for  the  coordination  of 
fiscal  and  monetary  policy,  and  to  establish  a  network  for  permanent 
aid  and  consultation. 
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Regional  International  Orr&nism  for  Agricultural  Health  (OIRFSA) 
Coordinates  all  regional  programs  dealiag  with  agricultural  health. 
Poes  researtu  in  related  topics  and  piovides  assistance  to  the 
member  countries  within  their  specialty. 

Federation  of  Central  American  Industrie' 1  Association  (FECAICA) 
It  is  a  federation  of  the  many  industrial  associations  of  the  Cent- 
tral  American  countries.  It  serves  as  Ir-aison  and  policy  guidance 
organism  to  BCIE  and  SIECA, 

Institute  of  Nutrition  for  Central  America  and  Panama  (INCAP) 
A  regional  or<^anization  supported  by  public  and  private  grants,  func- 
tioning adjuict  though  independently  of  the  Universidad  de  San  Carlos 
in  Guatemala,  and  doing  work  in  nutrition  studies.  It  is  renowned  for 
its  development  of  INCAPA.^IMA,  a  highly  nutritional  food  complpment 
now  in  use  extensively. 

Secretariat  for  the  Touristic  Integration  of  Central  America  (SITCA*) 
Coordinates  progrsms  to  facilitate  tourism  in  the  region,  and  promote 
the  same  within  and  outside  Central  America, 

Central  American  Institute  of  Public  Ad'".ini5tration  (I CAP) 
Permannntly  situated  in  Costa  Rica,  it  provides  a  higher  center  of 
education  for  public  administrators,  offering  programs  equivalent  to 
Master's  degrees  in  public  administration. 
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Central  American  Institute  of  Research  and  Industrial  Technology  (ICATTI) 
Initially  oiganized  in  19?? «  It  hac  a  most  irsportant  function  in  the 
development  and  adaptation  of  technology  to  the  needs  of  the  region. 

Central  American  SuT?erior  University  Council  (CSUCA) 

Composed  by  the  Rectors  (Presidents)  of  the  five  national  uniTjersities, 
it  coordinates  regional  assistance  in  education  at  the  university  level 
by  providing  guidance  and  instrumenting  educational  aid  from  outside 
the  region  a'.so. 

Central  American  Institute  of  Busin<>ss  Administration  (ITTCAE) 
Sitting  on  the  outskirts  of  Managua,  INCAE  has  been  awarding  MBA's  for 
the  la^t  fi\e  years.  Administered  and  run  with  strong  assictance  frca 
the  Harvard  Business  School,  the  Institute's  program  of  studies  is 
extremely  attractive  to  Central  American  businessmen  seeking  to  benefit 

from  good  technical  education  in  the  field  of  management  and  business 

9 
administration. 

Central  American  Cornoraticn  of  Air  Navi3:ation  Services  (COCESNA) 

Coordinates  the  air  traffic  and  navigation  programs  within  the  Central 
American  region.  It  is  situated  in  Tegucigalpa, 

These  are  some  of  the  presently  existing  organisms  of  Central  American 
integration.  Their  functioning,  and  their  manner  of  emergence,  yields 
some  insights  as  to  the  overall  process  of  integration. 
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An  Overview  of  the  Computer  Industry  in  Central  America; 

Central  Amerj  "a  has,  as  of  today,  106  cvuiputer  installations   divided 
into  96  of  small  size  and  10  of  medium  capacity.  That  is,  about  9k,'^°i 
of  the  computers  are  small  in  capacity,  versus  5»6%  medium,  and  no  ".  arge 
computers  at  all.  This  compares,  overall,  with  the  rest  of  Latin  Arairica 
by  presenting  a  pronounced  bias  towards  the  smaller  end  of  the  computer 
spectrum,  Latin  America  as  a  whole  has  a  distribution  of  73%^   2.3%   ai  d 
k%     according  to  the  three  categories  explained.  The  region  as  a  whole 
accounts  for  approximately  3*3%   of  the  number  of  computers  installed  in 
Latin  America,  and  sone  less  than  that  according  to  the  dollar  amouni 
of  installed  equipment.  The  computers-to-people  and  computers-to- 
G.N.P,  ratios,  however,  are  slightly  higher  than  the  Latin  American  av- 
erages, with  Costa  Rica  having  the  highest  computer- to-G.N. P.  ratio  in 
Latin  America  excluding  Puerto  TRico, 

The  distribution  of  these  computers  along  their  usage  in  the  public  or 
private  sectors  of  the  economy  seems  to  be  about  kO%   public  to  609^  priv- 
ate at  present.  Most  of  the  systems,  approximately  S3%t   are  concentrated 

12 
in  the  capital  cities  with  but  a  mere  percentage  existing  inland.    The 

largest  computer  installation  in  all  of  Central  America,  at  present,  is 

the  one  of  SEDCA  (Sistemas  Electronicos  de  Datos  y  Ciencias  Administra- 

tivas)  in  San  Jose,  Costa  Rica,  It  is  the  regional  datacenter  for  the 

United  Fruit  Co.,  and  utilizes  an  IBM  36'0/^0  and  an  IBM  36O/5O  for  its 

operations.  The  360/'+0,  with  96K  of  memory  is  the  largest  computer  in 
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TABLE  'd 


DATA  PROCESSING  WAHJS 


COUNTRY 


AVERAGE  MONTHLY  SALARIES  IN  U.S.  DOLLARS 


SYSTEMS 
ANALYST 


COI'!PUTER 
PROGRAM>!ER 


COMPUTER 
OPERATOR 


KEYPUNCH 
OPERATOR 


Costa  Rica 
El  Salvador 
Guatemala 
Honduras 
Nicaragua 

CACM 


400.00 
500.00 
600.00 
500.00 
650.00 

530.00 


270,00 
350.00 
400.00 
425.00 
400.00 

369.00 


155.00 
190.00 
315.00 
275.00 
350.00 

257.00 


100.00 

125.00 
260.00 
150.00 
180.00 

163.00 


SOURCE:  Personal  research  done  ty  the  author  on  an  M.I .T, -sponsored 
investigation  on  the  computer  industry  in  Latin  America. 
Information  obtained  directly  from  first-hand  sources  in  the 
different  countries.  ... 
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TABLE  3 


COI-IPUTERS    IN   CENTOAI    AMERICA 


TOTAL  ,,  3_^  2.1  COMPUTERS    PER        COMPUTERS   PER 

COUNTRY  COMPUTERS      SMALL     MEDIUM      LA ?GE        MILLION  PEOPLE      SB   OF  G.N. P. 


Costa  Rica  29 

El  Salvador  21 

Guatemala  2? 

Honduras  l6 

Nicaragua  13 
**** 

CACM  106              96         10           0                  7.05                  25.09 

•  *«* 


25 

•    k 

0 

16.42 

'fO.85 

20 

1 

0 

5.97 

25.00 

25 

2 

0 

5.22 

18.^5 

Ik 

2 

0 

6,20 

28.27 

12 

1 

0 

6.56 

20.06 

* 
Panama 

28 

20 

8 

0 

19.79 

35.26 

* 
Mexico 

573 

398 

1^9 

26 

11.86 

24.59 

SOURCE:  Personal  research  done  by  the  author  on  an  M.T .T. -sponsored 
investigation  on  the  ccnputer  industry  in  Latin  America, 
Information  obtained  directly  from  computer  manufacturers' 
sales  offices  in   all  of  the  countries  concerned.  (January 
and  February  1973.  ) 

*  Panama  and  Mexico  information  included  only  for  comparison. 
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Central  America  at  present. 


All  the  coun  ries  in  Central  America,  excepting  Costa  Rica,  fall  iL 
the  Group  D  category  of  CIDP  rankings.   This  is  basically  the  equiv- 
alent of  being  in  transition  from  the  Initial  level  of  computer  act:  v- 

1^ 

ity  to  the  Bapic  level  using  the  United  Nations  scheme,    Costa  Rio  a 

Is  clearly  already  at  the  Basic  level,  falling  in  the  Group  C  class, 
and  as  such  presents  certain  different  characteristics.  The  Group  D 
and  Group  C  characteristics  for  Latin  American  countries  are: 


Group  D:  Relatively  few  computers;  manufacturers  well  established;  a 
few  government  installations  doing  adninistrative  work;  op- 
erations and  data  preparation,  as  well  as  most  r)roG:ramning 
is  in  native  hands;  systems  analysis  and  development,  where 
it  is  done,  is  mostly  imported;  basic  svstems  training  prov- 
ided by  manufacturer;  business  schools  offering  some  coursed 
in  keypunching,  operations  and  mechanized  accounting. 

Group  C:  Considerable  number  of  computers  installed  or  on-order;  all 
programming  done  by  native   personnel,  even  some  basic  sys- 
tems programming;  systems  analysis  and  design  being  ranidly 
taken  over  by  natives;  adequate  service  bureau  operations 
appear  with  consistency;  business  schools  offer  programs  in 
data  processing  activities  such  as  keypunching,  operations, 
mechanized  accounting  and  basics  of  propram-iing;  universities 
commence  to  offer  some  cont5uter-oriented  courses  within  their 
science  ot  engineering  curriculuns;  some  initial  government 
awareness  of  computer  industry  as  an  entity  in  itself;  in- 
sinuations of  user-groups  and  professional  organizations. 

These  groups  and  rankings  serve  a  general  purpose  of  categorization 
for  easier  n ^nipulation  and  analysis.  Hcvever,  some  countries  are 
difficult  to  place  due  to  their  special  characteristics,  Guatemala, 

r 

if  it  v;ere  only  the  capital  city,  would  easily  fit  the  Group  C  char- 
acteristics. As  it  is,  with  the  rest  of  the  nation,  it  is  in  Group  D. 
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I  Most  of  the  work  being  done  by  the  region's  computers  is  of  the  admin- 
istrative control  variety,  with,  very  little  being  used  in  scientific 
applications,  or  education  or  medicine,  Sophisticated  applications  ^re 

I  found  only  at  very  selected  sites,  such  as  certain  government  agencies, 
regional  centers  of  multi-national  corporations,  or  exclusive  Private 
installationf , 

Education  is  provided  primarily  by  the  computer  vendors,  this  being 
supplemented  .lightly  by  in-house  training  at  certain  sites,  a  minus- 
cule number  of  graduates  of  private  commercial  schools,  and  some  uni- 
versity training.  Universities  are  just  commencing  to  introduce  com- 
puter programming  and  some  related  course-,  into  their  curriculums,  and 
only  at  Guatemala's  San  Carlos  is  there  a  semblance  of  a  systems  curric- 
uloim. 

Operators  and  programmers  are  found  in  relatively  good  nur.bers  now, 
even  though  there  is  always  a  strong  market  for  s:<illed  programmers. 
Systems  analysts  are  almost  non-existent,  however,  their  functions  not 
being  well  defined  and  overlapped  rather  functionally  with  that  of  the 
programmer  or  the  data  processing  manager. 


4 


Wages  are,  of  course,  low  by  U.S.  standards;  but  compare  relatively 
well  with  the  rest  of  I^tin  America.  Costa  Rica  presents  the  lowest 
set  of  salary  ranges,  but  that  may  be  a  reflection,  more  than  any- 
thing else,  of  the  recent  depreciations  that  its  currency  has  undergone. 
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IBM  is  consistentlj  the  strongest  manufacturer  present  in  any  one 
country  of  tha  region,  though  NCR  and  Burroughs  are  established  in 
most  of  the  nations  too.  There  is  also  a  smattering  of  other  firmfi, 
and  their  equ--pment,  including  some  Hewlett-Packard,  DEC,  Data  Gen- 
eral, MAI. 

The  first  coajuter  to  arrive  in  Central  Atierica  seems  to  have  been 
an  IBM  1^+01  delivered  to  the  Office  of  Statistics  and  Census  of  the 
Costa  Rican  government  in  I960,  This  followed  shortly  after,  in  I96I, 
by  other  1^01  s  for  the  Guatemalan  Railroads,  and  a  brewery  in  El 
Salvador,  Third  generation  computers  drifted  into  the  region  in  the 
form  of  IBM  36O/30's  for  the  Banco  de  Guatemala,  and  a  360/20  for 
ADOC  in  El  Salvador. 

There  are  as  of  yet  no  teleprocessing  netv/orks  in  Central  America, 
nor  time-sharing  systems. 
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Advantapes  of  Regional  Cootieraticn  for  the  Develo-nment  of  Joint  Conrputer 
Technology  Profrrans; 

In  order  to  speak  of  obstacles  to  cooperation  it  should  be  clear  that 
there  are  advantages  to  cooperation,  at  v.   regional  level,  of  a  suf- 
ficiently interesting  nature  to  provide  Incentives  for  the  same.  V/ith- 
out  dwelling  on  the  point  for  a  very  long  time,  it  will  be  attempted  to 
illustrate  by  presenting  three  possible  joint  projects  and  analyzing 
the  benefits  that  would  accrue  under  the  dame, 

1.)  Establishment  of  a  Central  American  Computer  Svstems  Support  Center. 
At  such  a  center  a  pool  of  high  level  skilled  manpower  specializing  in 
different  areas  of  computer  work  would  be  pooled  for  assisting  solicit- 
ing installations  in  member  countries.  The  concept  of  such  centers  is 
already  in  wide  use  within  the  organizations  of  computer  manufacturers 
and  vendors.  The  personnel  working  there,  in  addition  to  being  of  high 
quality  by  selection,  gains  invaluable  experience  by  being  exposed  to  a 
great  variety  of  different  problems  enhancing  tremendously  his  problem- 
solving  capabilities  by  enlarging  his  set  of  known  problems  and  solu- 
tions. In  many  cases  these  people  become  proficient  enough  to  solve  some 
systems  problems  by  telephone,  and  in  any  case  there  is  an  almost  assured 
gain  in  overall  time  needed  to  solve  a  problem.   The  existence  of  such  a 
center  would  also  provide  an  additional  degree  of  confidence  on  the  part  of 
users,  primarily  in  areas  where  due  to  other  factors  the  skills-level 
might  be  low. 
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2,)  Creation  of  a  Central  American  Computer  Software  Clearinghouse, 
Here,  specific  attention  could  .be  given  to  the  task  of  scanning  the 
software  market  in  the  U.S.  and  other  at vsmced  countries  and  selecting 
those  programs,  or  progreunming  packages  that  might  well  serve  a  specif- 
ied purpose  within  the  region.  Determini:ig  first  whether  the  package 
is  applicable  or  notj  second,  whether  it  is  economically  desirable 
based  on  price,  amount  of  modifications,  value  of  potential  results, 
etc.  Lastly,  if  necessary,  implement  suc!i  modifications,  document  the 
changes  and  the  operating  procedures,  and  translate  directions  and 
reports  into  St)anish.  The  fact  that  many  man-years  of  the  highest 
paid  and  sought  after  programming  and  systems  analysis  skills  might 
be  acquired  through  the  purchase  of  such  packages  definitely  merits 
looking  into.  Very  adequate  statistical  programs  exist  which  one 
installation  or  country  alone  might  not  be  able  to  buy.  Or  hospital 
administration  systems  which  might  prove  extremely  valuable  to  a  na- 
tion's health  care  organizations.  Or  CAT  (Computer- Aided  Instruction) 
programs  for  education  with  very  high  social  benefits  involved.  By 
pooling  resources  at  such  a  clearinghouse  economies  of  scale  become 
available  which  should  yield  direct  eaine  for' all  the  member  count- 
ries, 

3.)  Installation  of  one  large  coraruter  v/ithin  the  region. 
Certain  amount  of  jobs  and  computation,  of  a  very  important  nature  for 
the  planninr  and  scientific  communities  of  developing  countries,  involve 
the  utilization  of  machines  of  larger  size  thc.n  those  available  within 
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the  region  today.  This  phenomenon  is  evident  from  the  classical  ex- 
ample of  the  use  of  linear  proKranraing  for  some  optimization  tech- 
niques. If  tie  system  to  be  Golved  has  «-  large  number  of  equations, 
the  matrix  generated  and  the  routines  necessary  to  manipulate  it  will 
use  up  large  amounts  of  a  computer's  memory.  Therefore,  large  compu- 
ters become  ?.n  actual  necessity  in  some  of  these  cases.    Large  sys- 
tems, however,  are  usually  quite  expensiv3.  Probably  no  one  country 
could  really  justify  some  of  the  costs  involved  based  on  its  own 
needs  at  present.  There  is  a  good  argument  to  be  made  for  the  region 
to  share  the  losts  and  benefits  of  one  large  installation  for  these 
cases.  In  fact,  already  there  are  a  number  of  sources  where  funds 
could    easily  be  rechanneled  to  help  maintain  such  an  installation, 
INCAP,  for  example,  spends  a  considerable  amount  of  money  sending 

data,  sometimes  people  also,  to  different  parts  of  the  U.S.  to  be 

17 

run  and  returned. to  Guatemala, 

In  addition  to  these  three  points  just  mentioned,  there  is  no  doubt 
that  the  integration  process  per  se  has  aided  computation  indirectly, 
by  creating  an  expanded,  homofreneous  market  which  becomes  more  at- 
tractive to  computer  vendors  in  general.  The  union  also  gives  the  re- 
gion more  leverage  when  dealing  with  the  same. 
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General  Obstacles  t.o  Regional  Cooperation; 

Some  of  the  n;cst  obvious  and  pervasive  te^eral  obstacles  to  regional 
cooperation  are  nationalism,  bureaucratic  survival,  lack  of  skilled 
personnel  and  functional  and  structural  differences. 

Nationalism  takes  on  many  forms  ajid  becones  an  obstacle  to  regional 
cooperation  in  a  large  number  of  ways.  Nationalism  is,  of  course,  an 
obvious  phenomenon  in  a  region  which  for  nore  than  a  century  persist- 
ed in  remaining  in  stages  of  almost  constant  wars  or  revolutions  with- 
in it,  Guatemalans  are  Central  Americans,  but  they  are  first  Guatema- 
lans; Salvadoreans  and  Hondurans  are  like  cat  and  dog  since  the  1969 
war;  Costa  Rjcans,  culturally  distinct,  are  first  of  all  "ticos."  As 
a  result  of  this  nationalism  and  first  allegiance  to  the  smaller 
homeland,  there  is  a  tendency  to  implement  controls  on  information 
exchanges  where  sensitive  information — -possibly  endangering  the  na- 
tional security? take  place.  These  security  involvements  usually 

yield  many   a  project  failure. 

Another  direct  consequence  of  nationalism  often  delaing  terrific  blows 
to  regional  cooT)eration  is  the  problem  of  site  selection.  If  an  organ- 
ism is  created  it  must  be  domiciled  somewhere,  and  most  surely  there 
will  be  an  argument  and  debate  over  v-hlch  country  will  constitute  its 
host  nation.  These  petty  arguments  over  site  selection  can  sometimes 
lead  to  inconformity  and  inefficiency  on  the  part  of  many  nationals  of 
an  unsatisfied  country. 
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The  problem  of  bureaucratic  survival  is  also  critical  many  times  for 
regional  cooperation.  Once  a  structure  is  created,  there  are  many 
vested  inter<»3t6  with  a  stake  in  maintaining  the  status  ouo.  It  is 
not  rare  to  see  bureaucrats  rejecting  regional  cooperation  from  the 
start,  usually  condemning  or  ridiculing  its  results,  because  of  fears 
directly  related  to  job  security.  This  i.s   most  common  when  connected 
to  the  additional  difficulty  of  inadequale  training  or  skill.  The  fear 
of  confronting  regional  consultants,  or  experts,  in  the  field  of  en- 
deavor of  an  incompetent  person  will  usui^lly  result  in  having  that 
person  attempt  to  avoid  such  confrontation.  Since  there  is  an  actual 
lack  of  skilled  personnel  at  many  levels  v;ithin  the  official  structure 
of  the  Central  American  governments,  this  case  of  obstaculization  is 
probably  frequent. 

The  differences  in  governmental  structures  and  their  functions  within 
the  Central  American  countries  is  another  common  obstacle  to  regional 
cooperation.  There  are  myriad  cases  where  similarly  na'^ed  bodies  of 
two  different  countries  in  Central  America  will  have  totally  different 
functions.  Preconceived  ideas  about  structure  and  functionality  can 
cause  difficulties  when  a  person  encounters  something  othaa*  than  he  had 
expected.  The  same  holds  true  for  specific  posts.  The  functions  to  be 
performed  by  a  person  with  the  same,  or  similar,  title  may  vary  from 
country  to  country.  This,  in  addition  to  being  an  unsettling  elenenx, 
within  plan  for  cooperation,  may  also  be  a  dela->n.ng  factor  in  progress- 
ing  beyond  the  most  elementary  stares  of  success. 
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The  lack  of  a  uniform  terminology  and  vocabulary  in  many  technical 
areas  can  alro  be  an  obstacle  for  realizing  regional  joint  projects. 
Some  success  has  been  had  in  the  specific  case  of  customs  terminol"  • 
ogy,  and  in  J  inuary  cf  19.56  a  Uniform  Central  American  Customs  Nomen- 
clature (NAUCA)  was  adopted.  This  provided  a  comnort  base  for  communic- 
ations among  the  technicians  jointly  working  for  the  establishm.ent  of 
regional  trad;  and  tariff  regulations.  Most  areas  have  not  been  as 
fortunate,  and  difficulties  arise  frequently  due  to  this  factor  of 
disuniformity  in  the  technical  vocabulary. 

There  are  man^'  other  general  obstacles  to  cooperation  which  are  not 
independent  of  specific  persons  or  circumstances.  A  common  one  is  rel- 
ated to  wages.  Unless  there  exists  a  normalization,  or  equalizatioi  , 
of  wages  for  people  who  will  be  working  together,  in  close  contact  for 
a  joint  project,  a  strong  barrier  to  cooperation  mav  develop.  Of  course 
there  vri.ll  always  be  differentials  based'  on  function,  background,  ex- 
perience and  education,  but  variances  due  purely  to  environmental  rea- 
sons (national  differences)  should  be  dealt  with  rapidly. 


Another  factor  v;hich  might  work  either  way  is  the  physical  location  of 

f 
the  new  site.  If  someone 'Managua  does  not  want  to  live  in  Guatemala 

he  might  very  v/ell  raject  the  offer  to  move  ar.d  participate  in  certain 

joint  project.  At  the  same  time,  he  night  reli-^h  the  idea,  in  v/hich 

rnpp  <lio  rA  mi-int  nncf  wnulil  'oenpfit  (lie  profrrnm 
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These,  in  short,  are  some  of  the  general  obstacles  to  regional  coopera- 
tion confronted  upon  a  first  analjrsis  of  the  "problematica"  of  the  re- 
gion. They  a -e  usually  independent  of  th2  special  case  concept,  v.'h:  ch- 
ever  it  might  be.  They  could  conceivably  exist  the  same  in  dealing  \'ith 
a  common  cultural  program  than  with  a  joint  scientific  project,  Nex". , 
the  special  obstacles  to  regional  cooperation  related  to  computer  tjch- 
nology  will  be  discussed. 
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Obstacles  to  Rerional  Cooperation  for  the  Joint  Develonnent  of  Corariuter 
Technology; 

Nationalism,  again,  plays  a  frontline  role  in  obstructing  certain 
types  of  cooperation  here.  Computers  are  quite  expensive,  powerful, 
and  thus  perfect  status  symbols.  Countries,  es'oecially  small  and  lers 
developed  ones,  become  rather  jealous  with  its  status  symbols  and  many 
time  reject  openness  or  the  possibi^'ity  of  sharing.  The  Central  Amer- 
ican case  would  probably  prove  similarly  true  in  many  cases.  Even  though 
all  national  governments  of  the  region  have  their  own  computers,  basic- 
ally none  of  the  regional  organizations  have  one.  Exception  to  this  are: 
INCAP,  which  has  an  IBI1  l620  from  v;ay  back,  and  v/hich  came  in  part  as 
a  grant;  and  BCIE,  which  has  an  IBM  Systera/5  to  be  installed  proxirrately. 
The  case  of  BCIS  is  promising,  for  they  will  be  utilizing  their  machine 

as  an  aid  in  providing  information  from  their  regional  statistics  on 

18 
foreign  trade,  v/hich  are  prepared  by  BCIE  for  SIECA.   An  attempt  to 

provide  computer  education  with  a  regional  scope  is  nov;  also  under  study 
by  CSUCA  and  the  Universidad  de  Costa  Pica,  with  some  difficulties  at 
present  in  the  negotiations  pending  the  decision  of  a  computer  manufac- 
turer to  grant  considerable  educational  discounts. 

Skills  level,  or  professional  competence,  is  also  critical  as  an  obstacle 
to  cooperatio.^  here.  An  incomoetent,  or  unnualified,  progranner  might  be 
terrified  of  being  confronted  with  someope  who  v/ill  find  Mm  out.  Because 
of  the  complex  nature  of  computers,  and  the  aura  of  mystery  with  which 
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they  aj-e  surrcunded  in  midsts  v;here  thev  are  not  widely  understood, 
the  computer  professionals  can  .often  hide  their  incompetence  in  numiric- 
al  vapueness  s  or  technical  smokescreen*..  In  effect,  an  AID  systems,  con- 
sultant for  Central  America  tells  of  a  DP  manager's  "fear  of  showing  the 
results  of  a  census  run  because  he  was  obtaining  all  negative  figures," 

Bureaucratic  survival  is  especially  critical  in  the  computer  field. 
Computer  systems,  as  information  handlers  that  they  are,  are  also  in- 
formation collectors,  concentrators  and  storers.  Since  information  i«3 
very  definitely  a  pov.-er  factor,  the  people  who  handle  this  information 
and  have  access  to  it  thus  are  holders  of  very  direct  elements  of  po.;er. 
This  makes  it  both  difficult  to  disengage  them  from  their  source  of 
power,  and  personally  undesirable  to  them  to  be  disengaged.  In  the  case 
of  projects  involving  possible  centralization  of  equipment,  or  sharing 
of  the  power  resource- — the  computer  system---these  persons  should  be 
expected  to  resist  all  efforts. 

The  differences  in  governmental  structures  and  their  functions  also  have 
a  direct  impact  on  regional  cooperation  for  joint  computer  technology 
programs.  Centralization  as  a  route  to  cost  reductions  is  becoming  a 
viable  technique  in  many  government  orerstions.  No  hardv;are  centraliza- 
tion, hov;ever,  can  be  really  and  truly  successful  without  a  prior  pro- 
cess of  systems  standardization  and  unif ormation.  Structural  differences 
in  couiiterpn.rt  fovernmrTit  sections  or  deV«nrtment3  v.'ould  make  the  task 
of  systems  centralization  mcnunental  v/ithout  first  undertaking  a  polit- 
ical and  v^dministrativc  reorronizaiion  to  allow  standardizcition.  This 
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train  of  thought  and  logic  nake  thoee  differences  a  definite  obstacle 
to  this  type  of  regional  cooperation.  Assume,  for  example,  a  project 
to  develop  jointly  a  uniform  prof^ram  for  each  country! 0  general  stat- 
istics. The  joint  group  might  find   that  the  Office  for  Statistics  and 
Census  is  under  Trecisury  in  Costa  Rica,  under  Commerce  in  Nicaragua, 
and  an  independent  entity  in  El  Salvador,  These  structural  variations 
also  cause  format  differences  in  the  date  collection  methods,  the  gen- 
eration and  even  distribution  of  the  final  result.  To  standardize  the 
lot  it  would  first  be  necessary  to  have  *  he  Office  for  Statistics  and 
Census  uniformly  situated  within  the  government  structures  of  all  the 
region's  countries:  a  very  very  difficult  task.  Only  BCIB,  for  SIECA, 
has  been  partially  successful  in  developing  a  uniform  regional  system 
of  statistics:  the  foreign  trade  ones.  This  they  have  done  by  pressur- 
ing all  of  the  region's  Central  Banks  into  compliance,  and  aiding  them 
in  actually  developing  their  country's  national  figures  to  be  reported 
to  BCIE. 

A  uniform  systems  vocabulary  should  not  be  a  very  real  obstacle  to  co- 
operation here  since  all  five  countries  have   common  sources  for  their 
computer  terminology:  English  language  manuals,  or  Spanish  translations 
of  the  English  te^ts.  In  addition,  should  the  CACM  decide  on  any  specif- 
ic choice  of  'ords  for  some  systems  tern^  it  could  always  request  t.e 
ICAITI,  or  TCAP,  or  INCAE  to  prepare  a  glossary  of  terms  for  common  us- 
&f-.f.  witiiiii  the  ifci'lon. 


Crnclusion  ; 

* 

At  the  beginning  of  this  v;ork  it  was  stated  that  the  final  objective 
was  to  deal  with  the  reasons  that  often  inject  scepticisa  into  any 
plans  for  regional  cooperation,  that  is:  the  obstacles  to  regional 
cooperation.  Computer  technology  being  undoubtedly  inportant  for 
the  achieveceiit  of  econo-.ic   developnenl;  through  its  capacity  to  aid 
in  r.anagenent  and  planning,  as  well  as  its  ability  to  control  and  non- 
itor  information  and  processes j  Central  Anerica,  the  stage  of  one  of 
the  nost  successful  regional  integration  novernents  on  the  Globe-  — 
the  Honduras-El  Salvr.dor  V.'ar  of  19(^9  not  v/ithstanding;  the  actual 
research  combined  all  three  elements  to  study  the  obstacles  to  region- 
al cooperation  in  Central  America  for  the  joint  developr.ent  of  co:^p- 
uter  technology  progra^is. 

Background  information  on  the  Central  American  integration  process  was 
presented,  as  well  as  the  structure  of  the  CACM  and  many  of  its  interna] 
organisrr.s.  An  overview  of  the  computer  industry  in  the  region,  as  an 
additional  background  note,  vras  also  included.  Finally,  the  specific 
analysis  of  the  obstacles  to  regional  cooperation  in  this  are^   v;as  pres- 
ented. Divided  into  tv;o  parts,  the  first  attempted  to  explain  scr.e  of 
the  independent  probler.s  which  v/ould  obs^-ruct  and  delay  cooperation  no 
matter  what  the  circumstances.  The  second  part  tied  most  of  these  in  to 
tl.i  vpvy  vnrlicvilnr  pi-oMoir.  c^  C    con)., iter  '  i' c'nnol Of;?;'. 
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:OUNTTRY  CAPITAL  A^EA  POPUT.A'^TCN  G.N.  P. 


(sq.mi.)  (millions)  (US    •>  M) 


CUPTJENCY 


}06ta  Rica       San  Jose  19,655  l.V66  71^ 


Colon 


•A   Salvador  San  Salvador   8,C83   *      3.515 


840 


Colon 


Guatemala  Guatemala  42,0^2  5.170  1,471 


Q-actsal 


Honduras  Tegucigalpa     43,277  2.582  556  L<..T.ipira 


Nicaragua         >'anagua  55,668  1,982 


648 


Cordoba 


CACl-i 


166.735  15.015     ■  4,225 


Peso   Cer. cro- 
Anericano 
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